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Hydrocarbons Produced in the Distillation of Crude Fatty 
By A. C A H O U R S  and E. DAMARQAY (Compt. rend., lxxx, 

FROM samples of volatile oils formed in the manufacture of stearine 
candles, by distillation of fatty acids in a current of superheated steam, 
the authors obtained hydrides of hexyl, heptyl, octyl, nonyl, decyl, 
undecyl, and duodecyl. These hydrocarbons are identical with those 

Acids. 
1568-1573). 
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ORGANIC CHEMISTRY. 1245 

discovered by one of the authors in American petroleum ; and this fact 
favours the view that pet,roleum has originated from substances 
analogous to  the fatty acids. 

R. R. 

A Hydrocarbon Containing C,H2. By A. PINNER (Dent. Chem. 
Ges. Ber., viii, 898-902). 

WHEN sodium is left in contact with dichlorallylene, it gradually be- 
conies converted into a brownish substance, probably containing 
C3H2Cl2N&, and this substance is decomposed by water, with liberation 
of a gaseous hydrocarbon coritaining C3H2. This gas is readily ab- 
sorbed by bromine, with formation of an oily bromide containing 
C,H,Br,. This propargylene tetrahroniide is easily decompos2d by soda, 
a tribromallylene, C3HBr3, boiling at  1Y0°-1950 being formed ; and 
this unites readily with bromine to form a substance containing C3HBr6. 
This latter forms white prisms slightly soluble in alcohol. 

Ammoniacal silver s o h  tion absorbs propargylene, C3H2, and the 
silver compound separates in white felted needles, which probably 
contain ( C,H2)2Ag20. 

The author regards the sodium-compound described above as- 
NaH 

C 
/\ 9 

C1C-C -H 
C1 Na 

and he regards propargylene as- 
H 
C 
A 

C = C H  
T. B. 

On a Combination of Methyl Oxide and Hydrochloric Acid 
By C. FRIEDEL (Compt. rend., Ixxxi, 152). 

WHEN a mixture of pure and dry methyl oxide and hydrochloric acid 
is passed into a receiver surrounded by a refrigerating mixture, a 
liquid condenses wliich is colourless and mobile, fumes in the air, and 
boils a t  - 2". This compound may therefore be considered as a direct 
combination of the two bodies, and as analagous to the known combi- 
nations of ether with certain metallic chlorides, and of ethylic oxide 
With bromine. The composition of this product is variable: it gives 
on analysis from 37 to 39 per cent. of chlorine. 

H. J. H. 

Distinction between the two Isomeric Derivatives of Ethylene 
having the formula C,Cl,Br,. By ED. BOURGOIN (Compt;, 

Perchlorethylene bromide or Chlorethose bromide,  C2C14Br,. When heated 
in, a closed vessel to 185' it loses its bromine. Heated to 140"-160" 

rend., lxxxi, 48-52). 
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with twice its weight of commercial aniline, it  causes a violent action 
to take place, represented by the following equation :- 

CsH7N + 2C7H9N t- 3CzC14Br, = 3czc1, + C,,H,,N, + 6HBr. 

The perchlorethylene thus obtained is perfectly pure. 
Chlorobromefhylene chloride ( CzClzBrz) Cl,. At 185" the following de- 

composition takes place :- 

C,CI,Br,Clz = C3ClzBr2 + C1,. 

When the temperature is raised a little above this point, the free 
chlorine is again absorbed, the bromine being driven out :- 

C1zClzBr, + ClZ = CzC14 + Br,. 
When it is heated with aniline the decomposition begins a t  about 

100". If the temperature be then carried to 170" and the distillate 
redistilled after being washed with sulphuric acid, the portion passing 
above 130" yields in a freezing mixtnre a new ethylene derivative, 
chlorobromethylene, C2Cl,Brz. This is a colourless, limpid liquid at  
ordinary temperatures, of high refractive power. At - 16' it  crystal- 
lises. It has at first a sweet and then a sharp disagreeable t,aste, and 
an  odour resembling tlhat of chloroform. It unites with chlorine to 
form C2C1,BrZCl2, arid with bromine, forming CzC1,BrzBr,. 

Theoretically, a third substance, isomeric with C2C14Br,, and 
CzC1,RrzC1,, should exist, viz., C,Cl,Br( ClBr). 

B. J. G. 

Occurrence of Ethylic Alcohol in the Vegetable Kingdom. 
By H. G U T Z  E I T  (Annalen der Chemie, cIxxvii, 344-384). 

THE author has investigated the fruit and unibel-stalks of Herncleuun 
giyanteum, the fruit of Pastinaca sativa, L., and the unripe fruit of 
Anthriscus cerefolium Hofm,  and has found that ethyl-compounds 
(alcohol, or  compound ethers) are present in each case. 

Prom 62 kilos. of imperfectly ripe fruit of HeracZeunz giganteuni 
(summer 1873), a distiilate was obtained by distillation with 18 kilos. 
of water, consisting of about 12 kilos. of faintly acid aqueous liquid, 
and some few grams of oil. By distillation of the former, a distillate 
was obtained, from which a little more oil separated, leaving an 
aqueous liquid exhibiting the same character on fresh distillation ; 
after this process had been repeated a few times, a spirituous substance 
boiling under loo", and burning with a pure blue flame passed over 
first; finally, about 12-15 grams of the body were obtained, and 
after repeated cohobation with caustic lime, this was reduced to 5 .2  
grams of anhydrous liquid, or about 0.1 per cent. of the fruit; this 
portion boiled between 72" and 77", and by fractionation yielded a few 
drops boiling at 78"-79", and giving numbers agreeing with the for- 
mula, CzH,O. In  another specimen, the first portions gave numbers 
approximating t o  those required for the formula CH,O, whilst the 
liquid, as a whole, gave numbers agreeing with a mixture of methylic 
and ethj-lic alc~hols. 
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The total oil obtained weighed about 35 grams (0.56 per cent.), and 
by fractionation yielded about 33 grams of distillate a t  130"-170", 8 
at 21Oo-%O0, and 19 a,t 200"--210". The first fraction had the odour 
of ethyl butyrate, and after saponification by means of strong aqueous 
caustic soda, yielded a minute quantity of distillate resembling alcohol 
in properties, and giving the odour of acetic ether with sodium acetate 
and sulphuric acid ; whilst butyric acid was found to be present in  the 
sodium salt thus formed. 

The residue left in the still by the first distillation of the unripe fruit 
was strongly acid ; after saturation with soda and subjection to distil- 
lation, a volatile base and the soda salts of acids now under investiga- 
tion were obtained, together wit'h about another gram of oil, but no 
further trace of methylic or ethylic alcohol. 

These experiments were repeated with 4+ kilos. of ripe fruit (summer 
1873). A volatile base came over in the aqueous distillate, together 
with a spirituous substance which possessed the properties of, and 
gave on analysis numbers agreeing with a mixture of about Q methylic 
alcohol, and ethylic alcohol (in the unripe fruit the latter predomi- 
nated) : the oil weighed about 83 grams (2 per cent.), a,nd yielded a 
portion of distillate a t  130-170, from which a spirituous substance 
was obtained by saponification with soda, but in so small a quantity 
that the presence of ethylic alcohol could not be iiumerically deter- 
mined : butyrate of sodium was present in the sodium salt thus formed. 
A larger yield of oil is thus given by the fully than by the imperfectly 
ripe fruit ; this is pai-tly due to  the smaller quantity of water contained 
in the latter. The umbel-stalks when freed from fruit gave by distil- 
lation with water excessively little oil, hut a little of the volatile base 
referred to above : young fruit (summer 1874) yielded 0.6 per cent. of 
oil, and 0.33 per cent. of a mixture of methylic and ethylic alcohols, 
the latter greatly predominating ; a larger quantity of material being 
here at  the author's disposal, he succeeded in isolating and numerically 
determining ethylic alcohol, ethylic iodide, and methyl oxahte, with 
satisfactory results. 

From a mixture of ripe and unripe fruit (summer 1874) similar 
results were obtained ; the following figures represent the relative 
vield of the mixtures of alcohols obtained as above:- 
J -  

1874. Very young fruit, 0.33 per cent. of mixture boiling a t  

1874, Partly ripe, partly unripe fruit, 0.14 per cent. of mixture 
74"- 7 8 ". 
boilinp a t  72.5"--78". 

1873. Imperfectly ripe fruit, 0.08 per cent. of mixture boiling a t  
72"-77". 

1873. Quite ripe fruit, 0.04 per cent. of mixture boiling a t  66"- 
72". 

The volatile bases obtained from these different specimens were 
carefully examined, but  proved to be nothing but  ammonia in each 
case. 

Pastinaca sativn being botanically allied to Hwaclezcm giguntaurrz, 
the author also examined the fruit of this umbellifer ; 3; kilos. of fruit 
(half ripe and half partially ripe) were distilled with lP5  kilos. of water 
until 6 kilos. of distillate were obtained ; from the aqueous portion of 
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this by repeated distillation, a spirituous distillate was finally obtained, 
giving numbers agreeing with a mixtnrc of methylic and ethylic 
alcohols, and boiling between 72" and 77" after dehydration by quick- 
lime : the highest boiling portion of this gave numbers agreeing with 
ethylic alcohol, the quantity of mixed alcohols olhained being 4.1 
grams, or about 0.08 per cent. The total oil obtained (after a second 
distillation) constituted about 1.1 per cent., but did not possess any 
const&nt boiling point, 1 7  grams passing a t  195"-210', 8.5 at 233'- 
240", and 3.5 a t  240"--270" (Renesse found the great majority distilled 
at 244"-245" ; he, however, used only ripe fruit). The acid residue 
in the still was again distilled with caustic soda-solution, whereby a 
volatile base was obtained ; this appeared however to  consist only of 
ammonia with a minute trace of something else of higher molecular 
weight ; a spirituons liquid also passed, from which a small quantity 
of meihylic alcohol was isolated. 

By similar treatment, 10 kilos. of the unripe fruit of Anthrisczcs ceye- 
folium Hofm. yielded 0.27 per cent, of a mixture of ethylic and 
methylic alcohols, in which the former greatly predominated, and the 
boiling point of which lay between 75" and i s ' .  

From these results the author concludes that ethylic alcohol is in 
certain cases a normal constituent of z ~ i f e r m e i i t e d  plant-juice, existing 
either as a compound ether, or as alcohol itself. 

C. R. A. JV. 

Action of Chlorine on Isobutyl Iodide. 
By M. PEUNIEK (Compt. rend., lxxx, 1603). 

WHEN chlorine is passed into the ether, the latter being kept colcl, 
CcHgCl is first formed, and iodine is precipitated. Then iodine chlorine 
is formed, toget'her with a mixture of chloro-substitution derivatives. 
These are Reparated by fractional distillation in a partial vacuum, but 
only one, viz., C4H4Cl6, has been isolated. 

B. J. G. 

Pentamethyl Ethol. By H. A. BUTLEROR 
(Annalen der Chemie, clxxvii, 1'76-186). 

c(cH3>3 ,CIHg 

CH3 is formed, when a mixture Peiztnmethgl eilio2, C(CH3)2, or C I c H 3  
I \OH OH 

of trimethyl acetyl and zinc-ethyl is heated ; but it is advantageous 
t o  treat the mixture with sodium before applying heat, and to decant 
the fluid portion from the deposited zinc. The mixture, having been 
digested for a sufficient time, is treated with water and hydrochloric 
acid, when an  oily liquid separates, in which crystals were observed. 
The crystalline substance was separated by fractionating and collecting 
the middle portion, and after suitable purification it was analysed, and 
found to be a I~ydrate of pentamethy l  ethoZ, 2(C7HI6O) + H,O. This 
hydrate forms long prismatic needles, wliich melt a t  83", are slightly 
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soluble in water, and easily soluble in alcohol or ether. It evaporates 
readily when exposed to the air, and distils rapidly with water-vapour; 
while its taste is burning, and its odour recalls those of camphor and 
of mouldiness. At 100" it begins to boil, water passing over, but at  
130" the anhydrous alcohol begins to distil. The dehydration may be 
also partially effected, by allowing the hydrate to stand over baryta in 
a closed vessel, and if this operation is performed at a temperature of 
loo", the dehydration becomes complete in a few days, the anhydrous 
alcohol remaining as an oil. 

Warm and dilute chromic acid mixture acts very slowly on the 
hydrate of pentamethyl ethol, but bromine acts readily on it, yielding 
a white solid, which is converted into an oily body by the further 
action of bromine. The solid product appears to  be a mixture of 
C7H15Br, and C7HlaBr2. 

Pentamethy l  ethol was prepared from its hydrate, as described above, 
and it forms an oil, which boils at  131'. When strongly cooled, it 
solidifies, forming white needles, which meltl at + 17', and it readily 
absorbs water, the hydrate being formed, so that when moist air is 
passed into the upper part of a bottle containing the alcohol,.glistening 
leaflets of the hydrate are produced, andfloat about in the air over the 
liquid. 

The chZoride, C,Hl,CI, or C2(CH3),C1, was obtained by treating the 
hydrate with phosphorus pentachloride, and washing the product, 
when the chloride is obtained as a white solid, smelling like " artificial 
camphor." It separates from its alcoholic solution in white needles, 
which melt at 136", and sublime rapidly at  a higher temperature, but it 
is volatile at  the ordinary temperature, and yields up its chlorine t o  a 
warm solution of silver nitrate. 

The iodide was prepared by the action of hydriodic acid on the 
alcohol. It smells like the chloride, is soluble in alcohol, and melts 
with partial decomposition, at 140"-142". 

poses it, with production of a new heptylerte, C 
Alcoholic potash decom- 

/C(CH,), 
\CH, 

II 
CH2. 

This hydrocarbon forms a colourless oil, having an odour recalling 
those of camphor and of turpentine. It does not solidify in a mixture 
of snow and crystallised calcium chloride, but it unites readily with 
hydriodic acid, to form the above described iodide, or with bromine, to  
form a bromide, C7H,,Br2. This bromide is a semi-transparent body, 
which melts easily, and is converted into an oil by the further action 
of bromine. 

T. B. 

Action of Electrolytic Oxygen on Glycerin. By A. R E N A R D  
(Compt. rend,, lxxxi, 188-189). 

GLYCERIN diluted with two-thirds its bulk of water acidulated with 
& sulphuric acid, and submitted to the action of electrolytic oxygen, 
furnished various products, among which were noticed formic and 
acetic acids, glyceric acid, a primary gIyceric aldehyde, and a syrupy 

VOL. XXVIII. 4 Q  
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body without action on carbonate of lime or  baryta, but yielding with 
caustic baryta, a body insoluble in alcohol, probably the acid correspond- 
ing with the second glyceric aldehyde, its formula being (C3H604)2Ba. 
These substances have not been perfectly examined, owing to the small- 
ness of the quantities obtained. The glyceric aldehyde is a white, 
amorphous, hard, brittle body, of penetrating odour, recalling that of 
formic acid. It melts a t  92", and a,t a higher temperature volatilises, 
with slight decomposition. I ts  formula is C3H,O3. It is slightly solu- 
ble in water, nearly insoluble in alcohol and ether. I ts  aqueous solu- 
tion reduces a.mmoniaca1 silver nitrate, forming a metallic mirror ; yields 
crystals containing 36-37 per cent. of nitrogen, when evaporated, 
after addition of ammonia ; and evolves heat when mixed with sodium 
sulphite. Nitric or chromic acid oxidises i t  to formic acid; ozone 
converts it into acetic acid; electrolytic oxygen converts it into a 
mixture of those two acids; and if mixed with a little water and 
exposed to the air, i t  affords a viscous mass, closely resembling that 
formed by the direct action of electrolytic oxygen on glycerin. 

C. H. P. 

Therrnic Effects which accompany the Inversion of Sugar. 
By G. FLEUR.Y (Compt. rend.? lxxxi, 196-197). 

IT is shown that heat is given out when sugar is inverted. In one 
experiment with 500 grams of dilute hydrochloric acid (containing 
38 grams of real acid), a solution of 60 grams of sugar, in 30 grams 
of water (proper precautions having been taken to have the liquids at 
the same temperature, namely, 49.5" before mixing), a rise of 2.6" 
occurred, 

C. H. P. 

New Method of obtaining Crystallisable Formic Acid. 
By 31. LORIN (Compt. rend., lxxxi, 250-272). 

THE following directions are given for preparing formic acid of 56 per 
cent. :-1.12 kilograms of glycerin, and 3 kilograms of ordinary pow- 
dered oxalic acid are placed in a large retort, and heated over a naked 
fire ; as soon as formic acid begins to distil, fresh oxalic acid is added, 
in such quantity as to maintain as nearly as possible the original 
level of liquid in the retort. The acid is added only twice a day, and 
the retort is cooled a, little before each addition. In this manner 
65.25 kgs. of oxalic acid furnished 42.14 kgs. of formic acid of 54.5 per 
cent., representing 23.004 kgs. of real acid. Theoretically, 23,639 kgs. 
should have been obtained. The etherifying power of the residual 
liquid was far from being exhausted. 

For the preparation of formic acid of 90.0 per cent. by means of 
glycerin, the author refers the reader to his earlier paper. I n  the 
present instance he proceeds to show that other polyatomic alcohols, 
such as mannite, erythrite, answer equally well. With 500 grams of 
mannite, and ordinary (not dried) oxalic acid, he obtained 3.96 kgs. 
of formic acid of 49.4 per cent., containing nearly 2.0 kga. of real 
acid. 200 grams of the crude residual monoformin from the preceding 
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operation, and 4.5 kgs. of dehydrated oxalic acid added by 100 grams 
at  a time, furnished 2.16 kgs. of formic acid of 86.4 per cent. The 
rddistillation of this acid raised the percentage to 90.0 for the first 
portions, the remainder of the distillate being 83.2 per cent. There 
remained in the retort 16 grams of amber-coloured liquid, which still 
contained 74.5 per cent. of real acid. 

With Eryfhrife.-85 grams of erythrite and 2.4 kgs. of dehydrated 
oxalic acid in small portions, gave 1.12 kgs. of distillate containing 
0.985 kg. of formic acid, or 87.95 per cent. The separate fractions of 
the distillate ranged even higher than this, and the redistillation of the 
latter portions separately furnished a n  acid above 98.0 per cent. 

It is possible, therefore, with erythrite, to obtain crystallisable 
formic acid at  a single operation, without converting the acid into the 
lead or copper salt, and decomposing this with hydrogen sulphide. 

J .  w. 
Action of Potassium on Ethyl Succinate. By IRA R E M S E P ;  

(Am. J. of Sci. [3], ix, 120-121). 
FEHLLNG ( A ~ N .  der Chem., xxxiv, 297) described a peculiar conipound, 
which he obtained by the action of potassium on ethyl snccinate, and 
for which he deduced the formula, C6H803, or ethyl succinate minus 
the constituents of one molecule of alcohol. The author finds that 
Fehling's statements concerning it are substantially correct. I n  the 
pure state i t  forms long, flat, beautiful needles, of a slightly yellowish 
colour. It may be boiled with alcohol or water, without undergoing 
change. When sodium-amalgam is added to the alcoholic solution, a 
bright-red precipitate is formed, which is insoluble in alcohol, but easily 
soluble in water. From the aqueous solution of this new substance 
hydrochloric acid throws down a white precipitate, which is insoluble 
in water, and difficultly soluble in alcohol. Dilute caustic potash 
produces a similar change. The substance dissolves in this yery easily, 
and the solution conducts itself in the same manner as that above 
mentioned. The action of the amalgam is then due solely to the 
formation of caustic soda, and not to the action of nascent hydrogen. 
In order to obtain the red substance above referred to, the original body 
was dissolved in warm alcohol, and to this solution an alcoholic solu- 
tion of caustic soda was added. A bright red voluminous precipitate 
was obtained, which consisted of very fine lustrous needles. This was 
filtered off, well washed out with alcohol, pressed with bibulous paper, 
and allowed to dry. In  drying the red colour changes to yellow, but 
the needles remain otherwise unchanged. An addition of alcohol to 
the yellow substance restores the red colour, so that there seems to be 
no chemical change connected with that colour. This yellow body, 
after being dried, may be preserved in air. It contains 12.37 per cent. 
of sodium. The precipitate formed by hydrochloric acid in the 
aqueous solution of the red substance, proved to be the body CfiH803, so 
that it would seem that this body plays the part of an acid ; alkaline car- 
bonates, however, do not act in the same manner as the hydroxides, and 
without the aid of heat they do not act at  all. When the body C,H,O, 
is boiled with sociinm carbonate, succinic acid is regenerated and preci- 

4 Q 2  
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pitated on the addition of hydrochloric acid to the cooled solution. 
The same is true in the case of the hydroxides when the solutions are 
boiled. Veyy concentrated aqueous ammonia, does not act upon the 
substance C,H,O, even when the two are boiled together. 

The author intends to study the action of phosphoric chloride, and 
acetyl chloride, as well as of nascent hydrogen in acid solution, upon 
the body under investigation. 

G. T. A. 

A New Dextromalic Acid. By J. W. BR E M E  R 
(Dent. Chem. Ges. Ber., viii, 861-863). 

THIS acid is obtained by reducing common tartaric acid with iodine, 
phosphorus, and a little water, according to Dessaigne's method. 

c. s. 

Hydrocitric Acid. 
By A. CLAUS (Deut. Chem. Ges. Ber., viii, 863-866). 

A REPLY to Kammerer (p. 1178 of this volume). 

Action of Sodium Amalgam on Ethyl Citrate. By A. Cr>Aus 
(Deut. Chem. Ges. Ber., viii, 866-869). 

SODIUM amalgam does not act on ethyl citrate even if absolute ether be 
present, but on adding a little water a reaction sets in, and the sodium 
salts of citric, ethylcitric, and diethylcitric acids are formed, which 
may be separated by means of alcohol, in which the citrate is insoluble, 
while the ethylcitrate is sparingly, and the diethylcitrate freely 
soluble. 

Monethylcitric acid was obtained by decomposing the silver salt with 
hydrogen sulphide ; it crystallises from water in thin prisms grouped 
like a fan. The deliquescent sodium salt crystallises in prisms, and 
gives a precipitate of barium citrate when heated with caustic baryta. 
The silver salt crystdises from hot water in small rhombic plates, and 
is reduced by boiling if with water without forming a mirror. 

The barium and lead salts are very soluble ; the former crystallises, 
and the latter dries up  to an indistinctly crystalline mass. They are 
decomposed at 100". 

Diethylcitzic acid does not seem to crystallise : the free acid and it8 
salts are decomposed on boiling their solution. The sodium, barium, 
and lead salts are very soluble and hygroscopic. 

c. s. 

On Oxycitraconic Acid and other Derivatives of the mrocitric 
AcCds. 
469). 

By T H E O D O R  M O R A W S K I  (J. pr. Chem. [2],xi, 430- 

I. Oxycitraconic Acid.-The author prepares this body (preferably) by 
agitating the barium salt of monochlorocitramalic acid with a large 
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quantity of boiling baryta-water. 
oxycitraconate is complete. 

between these bodies is shown by the equation- 

In  a short time the conversion into 

Conversio?z of Oxycitraconic in to  Citratartaric Acid.-The relation 

C,H,05 + HZO = C,H,O,. 
Oxycitraconic acid. Citratartaric acid. 

The conversion may be effected in three ways :-(1.) By the assimila- 
tion of water by salts of oxycitraconic acid. (2.) By the direct 
addition of water to the free acid. (3.) By the hydration of an anhy- 
dride of citratartaric acid obtained from oxycitraconic acid. 

I n  the first of these modes the conversion is brought about by 
heating the barium salt of oxycitraconic acid with water to 120" in 
sealed tubes ; or more easily by boiling the lead salt with water in an 
open vessel, lead carbonate being formed at  the same time; or by 
heating the ferric salt with water, carbon dioxide being then evolved. 

In the second method the conversion is effected by heating free oxy- 
citraconic acid whh water to 110"--120" in sealed tubes. 

As regards the third method, pure oxycitraconic acid heated to 120' 
for several hours is converted into a soft, very bulky, hygroscopic 
mass, which must be regarded as an anhydride of citratartaric acid, 
inasmuch as when placed in contact with water it gradually dissolves, 
forming a solution of citratartaric acid. 

Oxycitrmonic Acid and Hydriodic Acid .-These bodies react upon 
each other when heated to 100"-110" for some hours in sealed tubes, 
iodine being set free. After agitating the contents of the tube with 
precipitated silver, and filtering, a colourless liquid is obtained, which 
dries up over sulphuric acid to a glassy amorphous mass, melting at  a 
little over loo", and therein coinciding with citramalic acid. Thifi 
substance is proved to be citramalic acid by analysis of its silver salt, 
and by the fact that it is converted by distillation into citraconic acid 
melting at 80". 

Oxycitraconic acid and fuming hydrochloric acid combine with 
extreme facility, to form a product which is isomeric with monochlor- 
citramalic and monochloritamalic acids, and which the author calls 
h?ldrochloro~~cit.aconic acid. When oxycitraconic acid and fuming 
hydrochloric acid are heated to 100"-110" for  an hourin sealed tubes, 
the product is a nearly colourless liquid, which after a time deposits 
fine, nacreous, rhombic lamina, distinguishable by their appearance 
from the two  isomeric acids already known. Their analysis agrees with 
the formula C5H,C105. 

Hydrochloroxycitraconic acid is easily soluble in water, and crystal- 
lises therefrom with unusual facility in fine rhombic tables. It is very 
soluble also in ether. It melts at  160"-162", apparently undergoing 
decomposition. A solution of the freshly-prepared ammonium salt 
gives a white flocculent precipitate with silver nitrate, followed after a 
time by a precipitate of silver chloride ; and a bulky white precipitate 
with neutral lead acetate, soluble in excess of the acetate. Barium and 
calcium chlorides give no precipitate at first, but after standing some 
days a precipitate is formed consisting partly of carbonates and 
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pnrt,Iy (in the case of barium) of oxycitraconate. Generally hydro- 
clslomxycitraconic acid in presence of bases is decomposed, with com- 
plete elimination of chlorine : boiling a neutral solution suffices to 
render the whole of the chlorine precipitable by silver nitrate. This 
decomposition takes place in two ways, accorcling as  the base is present 
in excess or in sufficient quantity only to neutralise the acid. Hydro- 
chloroxycitraconic acid neutralised with bar.yta- water yields a perfectly 
clear solution, which on boiling gradually becomes turbid, and at 
length deposits barium carbonate, a t  the same time evolving carbon 
dioxide and a disagreeably smelling substance. After filtration the 
liquid contains only barium chloride and oxycitraconate. But in 
presence of excess of barpta-water, the liquid remains clear on boiling, 
and the only products of the decomposition are barium chloride and 
oxycitraconate. The latter decomposition takes place in a few hours, 
even a t  the ordinary temperature. 

Hy drochloroxycitraconic acid is readily converted into citramalic 
acid by the action of sodium amalgam. When submitted to dry 'distil- 
lation it yields propionic acid, hydrochloric acid, and oxides of carbon- 

C,H,C10, = CO, + HC1 + CO + C3H602. 

This decomposition differs entirely from that which monochlorcitra- 
malic acid undergoes when distilled, the product in the latter case, 
according to Gottlieb, being monochlorocitraconic acid, the carbon 
nucleus, therefore, remaining unaltered. 

11. Monochkoritnmalic Acid and its Decotryosition by Bases:-This acid 
also undergoes decomposition in presence of a base in two ways, 
according as the base is in suacient quantity only to saturate the 
acid, or in excess. 

When a solution of the acid exactly nentralised with calcium carbo- 
nate is boiled, the whole of the chlorine is eliminated in the form of 
calcium chloride. After long boiling the liquid contains the calcium 
salts of itatartaric acid and a new acid isomeric with oxycitraconic 
and oxyitaconic acids, and which the author calls oxpparnconic acid. 
This acid (isolated by adding hydrochloric acid to a solution of the 
calcium salt and shaking with ether, in which it is soluble) is a viscid 
substance, crystallisable with difficulty, if a t  all. Its calcium-salt 
gives no precipitate with lead-, copper-, barium-, or silver-salts, and 
prevents the precipitation of ferric oxide by ammonia. 

Monochloritamalic acid, decomposed by boiling with a large excem 
of base, yields oxyitaconic acid. 

CII. Nesuconic  Acid.-The author prepares mesaconic acid by 
Gottlieb's process (by the action of dilute nitric acid on citraconic 
acid), which, in opposition to statements often made respecting it, he 
finds to answer well, provided the degree of dilution of the nitric acid 
recommended by Gottlieb be carefully observed. The melting point 
of the pure acid is 202". 

Actiow of Chlorine orb MesncorL.;c Acid.-When chlorine is passed into 
mesaconic acid suspended in water, the acid gradually disappears, the 
liquid ultimately becoming clear. When concentrated to  a syrupy 
consistence, the liquid evolves hydrochloric acid, and refuces to crys- 
tQllise on standing. The author, with the view of ascertaining the 
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nature of the body tbne formed, saturated the acid liquid with calcium 
carbonate, and added barium chloride to the filtrate. I n  a short time 
the liquid began to deposit crystals, which were found to agree in 
composition and properties with the barium salt of monochlorocitra- 
malic acid. The real nature of the body first formed by the action of 
chlorine on mesaconic acid remains, however, undecided. 

Metadibromo~yrotartasric Acid.-This body, when boiled with excess 
of baryta-water, yields barium oxycitraconate, thus behaving exactly 
like the corresponding derivative of citraconic acid. 

When submitted to dry distillation, it evolves hydrobromic acid, and 
yields a body agreeing in melting point and other properties with 
bromocitraconic anhydride, and doubtless identical therewith. 

These facts, the author thinks, render it probable that mesadibromo- 
pyrotartaric acid is identical with citradibromopyrotartaric acid. He 
is engaged in a careful comparison of the salts of the two acids. 

tJ rt. 

Diethylic Ether of Xanthacetic Acid. By C. 0. C E C H  and 
A. STEINER (Compt. rend., lxxxi, 155). 

THIS ethereal compound i8 produced by the action of ethylrnonochlor- 
acetate on potassium xanthate, according to the equation- 

SK S,CH,,CO,O C2H5 
= KC1 + CS’ 

OC2H5 ‘OC2H5 
CH2Cl,C0,OC2H6+ CS< 

Ethyl Potassium Diethylic ether of xanthacet,ic 
monochloracetate. xanthate. acid. 

It is a yellowish oleaginous liquid, of a disagreeable odour, and 
denser than water. It decomposes if distilled at  the ordinary pressure, 
but may be distilled in a vacuum, yielding, after several fractional 
distillations, a yellowish liquid having an alliaceous and sulphurous 
odour, and boiling constantly a t  165”. It gave by analysis 40.12 p. c. 
carbon, 5.90 hydrogen, and 30.64 sulphur, the formula C7H,,03S2 
requiring 40.38 C, 5-77 H, 23.08 0, and 30.77 S. 

H. J. H. 

Amylxanthate of Potassium. By 2; o E L L E R and G R E T E 
(Compt rend., lxxxi, 194). 

A SHORT account of the author’s process of making the salt, which 
consists in agitating concentrated potash with crude amylic alcohol in 
equivalent quantities, and then adding some carbon disulphide whilst 
briskly stirring. Almost immediately a salt crystallises in leaves, 
nearly dry, which is the amylxanthanate of potassium. Doses of one 
gram of the salt mixed with superphosphate produced no ill effects on 
herbaceous plants growing in a half litre of earth ; shrubs suffered 
when treated with doses exceeding seven grams. 

C. H. P. 
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Danger of Preparing Nitroform. By V. M E Y  E R 
(Deut. Chem. Ges. Ber., vii, 1744; Chem. Centr., 1875, 67). 

THIS body was prepared by heating trinitroacetonitril with water in 
quantities of seven grams. A violent explosion took place, for which 
no reason could be assigned. It is dangerous also to keep ethyl nitrite 
in sealed tubes, since a tube containing ethyl nitrate (?), the point of 
which was broken by an iron instrument, exploded. 

G. T. A. 

Characteristics of Glycocine. By R. E N G E L 
(Bull SOC. Chim. [2], xxiii, 435-437). 

ACCORDING to chemical text-books, glycocine may be distinguished 
by three characteristic reactions, namely :- 

1. When boiled with a concentrated solution of potash or baryta, 
glycocine affords a blood-red coloration. 

Never having been able to produce the coloration by the process re- 
ferred to, the author sought, by reference to numerous chemical 
works, the authorities for the reaction ; he finds that the only chemist 
who states that he actually produced the coloration is Horsford, the 
names of others being merely quoted among the different works. 
Cahours, although given as one authority, denies ever having written 
of such a reaction. The conclusions, therefore, are that Horsford’s 
coloration was due t o  an impurity in his materials, and that glycocine 
does not aEord the reaction in question. The other two reactions 
are not sufficiently characteristic to indicate glycocine. 

2. When cupric sulphate is treated with potash in presence of gly- 
cocine, no cupric hydrate is thrown down, but a blue solution is 
formed. 

3. Glycocine reduces mercurous nitrate in the cold, more readily 
when heated. To these the author adds the two following reactions, 
and says that though no single reaction is sufficiently characteristic of 
glycocine, all the four taken together will be found to be so :- 
4. Glycocine gives with ferric chloride an intense red coloration, 

which disappears on adding acid and is reproduced on adding am- 
monia. 

5. The addition to a solution of glycocine of a drop of phenol and 
some sodium hypochlorite produces a fine blue coloration, 

They are- 

C. H. P. 

Action of Urea on Asparagin and on Aspartic Acid. 
By I. GU A R E  s c H I (Gazzetta chimica italiana, v, 245-248). 

THE uramido-acids which have been investigated by Heintz, by Ment- 
schutkin, and especially by Griess, are all monobasic, but it seemed pro- 
bable that the action of urea on asparagin or on aspartic acid might give 

NH.CONH, 
rise to a bibasic uramido-succinic acid, COOH.CH,.CH( 

‘COOH 
On heating a mixture of equal parts of urea and asparagin at 130’- 
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140" for half an hour, a transparent fused mass was obtained which dis- 
solved in water, yielding a pale-yellow highly fluorescent liquid. The 
concentrated solution did not yield any crystals after being strongly 
acidulated with hydrochloric acid and allowed to stand ; but on the 
addition of alcohol a liquid was deposited which, when dissolved in 
water, gave crystals after a time. The dilute alcoholic solution, after 
evaporation at looo, left a crystalline mass, which became colourless 
when washed with alcohol, The substance is only slightly soluble in 
alcohol or cold water, but readily in boiling water, crystallising out on 
cooling in magnificent hard prisms resembling asparagin. It melts a t  
about 220", but undergoes decomposition at the same time. It gives 
no reaction when heated with cupric acetate : this serves to distin- 
guish it from asparagin. The author finds that the best way of pre- 
paring it is to dissolve the fused mass, obtained on heating the mixture 
of urea and asparagin, in a small quantity of hot water, and allow it to 
stand for 24 hours : the crystalline powder which is deposited may be 
purified by recrystallisation. On heating the mo ther-liquors from 
which these crystals have separated to 100" for two or three hours, 
ammonia is given off, and the solution deposits a new substance crys- 
tallising from water in transparent crystals. Aspartic acid when fused 
with urea behaves differently from asparagin. 

The author has hitherto been prevented from making analyses of 
these products, but as Grimaux (Deut. Chem. Ges. Ber., viii, 545) is 
working on the same subject, he thought it advisable to publish the 
results he had obtained. 

C. E. G. 

Replacement of Hydrogen in Benzene. By H. H ~ ~ B N E R  
(Deut. Chem. Ges. Ber., viii, 873-875). 

IF a negative element or radicle replaces hydrogen in a benzene 
derivative containing a less negative group, para- and ortho-com- 
pounds are formed, while in presence of a more negative radical meta- 
compounds are chiefly produced, as the following examples will 
show. 

Toluene yields with chlorine, bromine, and nitric acid, para- and 
ortho-compounds. Diphenyl, benzanilide, and pLenol do the . same 
with nitric acid, while benzoic acid yields by direct substitution 
chiefly meta-compounds. 

Parabromotoluic acid is readily converted into the ortho-sulphonic 
acid, and benzoyl-paramidotoluene yields only an ortho-nitro-compound. 
Para- and ortho-nitrophenol both give the same dinitro-compound, 
and their sulphonic acids yield on reduction the same amido-sulphonic 
acids that are obtained by acting with sulphuric acid on the corre- 
sponding amido-phenols. 

Diorthonitrophenol yields picric acid, or a para-compound, and the 
same acid is probably obtained from orthoparanitrophenol. 

c. 5. 
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Diphenyl. By H. LEDDENS 
(Deut. Chem. Ges. Ber., viii, 87'0-873). 

DIPHENYL is best prepared by Berthelot's method ; a glass tube which 
is filled with pumice stone may be used, the heat of a gas-combustion 
furnace being quite snEcient, if the vapour of benzene is diluted with 
carbon-dioxide. The two isomeric rnononitrodiphenyls were obtained 
by dissolving 15 grams of the hydrocarbon in 60 grams of warm acetic 
acid, and adding at  60" a warm mixture of 48 grams of fuming nitric 
acid, and 48 grams of acetic acid. After crystallising out the para- 
compound, the ortho-compound is left in the last mother-liquors; it 
crystallises at  a very low temperature from dilute alcohol in pale 
yellow, large, thick plates, melting at 37". On reducing i t  with tin 
and hydrochloric acid, it is converted into monochloramidodi~lzeny Z, 
C6H5. C6H3C1NH2, and its formation, as well as that of other chlorinated 
bases under similar conditions, IS easily explained by assuming that the 
nitroxyl oxidisea some hydrochloric acid to chlorine. The free base 
volatilises with steam, dissolves sparingly in water, more readily in 
soda, and very freely in alcohol and ether. From dilute alcohol it 
separates in long feathery crystals. Its salts crystallise well, but are 
exceedingly unstable. By the action of tin and acetic acid on the 
nitro-compound, ortlzamidodiphenyl was obtained ; it melts at 44O-45" 
and its salts crystallise well. 

When paramidodiphenyl, melting at 49", is heated with bemoyl 
chloride, it yields C,2H,.NH.C0.C6H5, which melts at 226". To con- 
vert it into a nitro-compound, 5 grams were dissolved in 200 grams of 
boiling acetic acid, and a mixture of equal parts of fuming nitric acid 
and acetic acid was added. It crystallises in beautiful yellow needles, 
melting at 142'--143". If too much nitric acid be used, the dinitro- 
compound is formed, crystallising in yellow needles melting at 206'. 
On reducing the mononitro-compound with tin and acetic acid, the 

anhydro-base, C,H,.C,H,< >C - C6H5, is formed, crystallising from 

alcohol in fhin plates melting at  17'/"-198'; its salts are sparingly 
soluble in water, and more freely in alcohol. 

NH 

c. s. 

Essential Oil of Cherry-Laurel. By WILLIAM A. T I L D E  N 
(Pharm. J. Trans. [3], v, 761). 

EXAMINATION of two and a half fluid ounces of the essential oil ; it held 
in suspension crystals probably consisting of benzoic acid, its sp. gr .  
was 1.0615, and it gave evidence of the presence of prussic acid, 
though no quantitative determinations were made. A portion of the 
oil was shaken up with hydrogen-sodium sulphite, whereby the alde- 
hydic constituents were dissolved, leaving undissolved about 1-2 per 
cent. of an oily substance containing some brown resin. The oil then 
obtained by distillation of the sulphite with sodium carbonate, distilled 
when dried, between 174"-178", and had a sp. gr. at 17" of 1.0492. 
I t  mas recognised as benzoic aldehyde. The viscid oil was found, on 
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oxidation, to yield benzoic acid : the oil, therefore, probably consisted 
of benzoic alcohol. 

The oil of cherry-laurel consists, as appears from these experiments, 
of benzoic aldehyde, hydrocyanic acid (less than 2 per cent.), volatile 
oil, possibly benzoic alcohol, and minute quantities of an odorous resin. 
The volatile oil does not exist ready formed, but is produced by the 
action of water on some, as yet, unknown principles in the leaf. 

E. W. P. 

Synthesis of Terpilene. By G. B o u c H A  R D A T  
(Compt. rend., lxxx, 1446-1448). 

THE author submitted isoprene, CjH8, one of the products of the 
distillation of caoutchouc, to a temperature of between 280"-290", in 
a sealed tube from which air had been expelled by carbonic gas. 
After ten hours the liquid was found completely changed; it had 
become viscoug, its density had increased, and it no longer boiled at  a 
constant temperature. On distilling the liquid, a certain quantity of 
the primitive hydrocarbon came over unchanged, but at 176'--181" a 
liquid distilled over which possessed a pleasant odour resembling tthat 
of isoterebenthene. Its composition is exactly indicated by the formula 
C10H16; it has no rotatory power, and, like terebenthenes, rapidly 
absorbs oxygen from the air. I t  combines directly with hydrochloric 
acid gas, and from the product a liquid and a solid hydrochloride may 
be separated. The former appears to have the composition CloH16.HC1 ; 
the latter Cl0H,,.2HC1, and this has all the properties of the dihydro- 
chloride of essence of turpentine, or hydrochloride of terpilene. Thus 
isoprene is condensed by the action of heat alone into a body having 
double the number of carbon-atoms, and this seems to show that tur- 
pentine and other. carnphenic compounds are polymerides of hydro- 
carbons having the formula C,H8. 

R. R'. 

Synthesis of Camphors by Oxidation. By &I. B E R T  H E L  OT 
(Compt. rend., lxxx, 1425-1428). 

IN this paper the author claims priority for  his part in researches on 
the subjects which IN. Riban has mow recently worked out in detail, 
and refers to his memoirs published in 1858, 1870-71-74. 

Et. R. 

Note on Pure Phenol. By W. E. BICKERDIKE 
(Pharm. J. Trans. [3], v, 661). 

Ii\ having been stated that pure phenol absorbs moisture from the 
air, like pure cresol, pure recently distilled phenol was exposed to 
damp air in a platinum dish; it did not increase, but decreased in 
weight to t,he amount of one per cent., owing to rolat,ilization of the 
phenol. Pure cresol, notwithstanding volatilisat ion, increased 4.67 
per cent., when exposed under the same circumstances. Phenol con- 
taining a small percentage of cresol absorbs moisture. If phenol does 
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absorb moisture slightly, this moisture is not indicated by increase of 
weight, owing to volatilization of the phenol: the melting point is 
depressed by absorption of moisture ; it was found, however, to be 
lowered only half a degree after an exposure of twenty-four hours. 

E. W. P. 

Nitrosophenol. By C. JA E G E R 
(Deut. Chem. Ges. Ber., viii, 894-898). 

THE experiments commenced by E. te r  Meer are here continued. 
When nitrous acid is passed into an ethereal solution of nitrosophenol, 
Weselsky's diazophenol nitrate separates, and a small proportion of 
each of the usual nitrophenols is found in the mother-liquor. 

When nitrosophenol is treated with strong hydrochloric acid, an 
energetic reaction takes place, and amorphous products are formed, but 
if a stream of hydrochloric acid is passed into a cooled ethereal soln- 
tion of nitrosophenol, brownish needles separate, and these proved to 
consist of a dichloramnidophenol. It is soluble in acids or alkalis, 
slightly soluble in water, non-volatile with water vapour, and melts a t  
175". The reaction may ba 

or perhaps an isomeride is first formed thus :- 

C d h g z  + 2HC1 = C,H4NC1, OH + H,O. 

In any case chlorophenol is formed by a secondary reaction :- 

When a small portion of nitrosophenol is cooled and treated with a, 
solution of hydrochloric acid in methyl alcohol, a brownish solution ie 
obtained, and this deposits fine needles, which consist principally of 
the hydrochloride of a solid base, which passes over, together with a, 
small proportion of a basic oil and chlorophenol, when the crystals are 
distilled with water. The solid base was found t o  be methyldiclilor- 
amidopherlol. It melts at 71.5", and separates from dilute alcohol in 
long needles. It differs from the non-methylated base by being volatile 
with water-vapour, and insoluble in alkalis. 

When the methyl alcohol used in the above experiment is replaced 
by ethyl-alcohol, an ethylated dichloramidophenol  or dichlorumido- 
phenetol  is obtained. It separates from dilute alcohol in splendid 
long colourless needles which melt at 46", and distil at 275" ; but this 
substance readily volatilises at loo", or with water vapour. Its hydro- 
chEorz.de and pZatinum salt form needles, and most of its salts are par- 
tially decomposed by water. 

T. B. 
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Cyanophenyl Alcohol. By P. G R I E s s 
(Deut. Chem. Ges. Ber., viii, 859-860). 

THE compound is readily formed by boiling diazocyanobenzene sul- 
phate with a large quantity o f  water and evaporating on a water-bath, 
after neutralising with ammonia. It crystallises from ether or alcohol 
in small white rhombic prisms, and from hot water in rhombic plates, 
melting at 82". It has an intensely sweet and pungent taste, and 
smells like phenol. On heating it with strong hydrochloric acid in 
sealed tubes in a water-bath, it is converted into common oxybenzoic 
acid : 

C,H,(CN)OH + 2HsO = C,Ha(CO2H)OH + NHp 
This compouhd, as well as the cyananiline from which it has been 

Cyanophenyl alcohol is derived, belongs'therefore to the meta-series. 
isomeric with phenyl-carbimide, N(C0) C6H5, 

c. s. 
Compounds of Parachlorobenzoic Acid. By 0. E Y M E R L I N G 

(Deut. Chem. Ges. Ber., viii, 880-883). 
THIS acid was obtained by boiling one part of commercial c~ilorotoluene 
with three parts of potassium permanganate and a large quantity of 
water for 4 -5 hours. After distilling off the remaining chlorotoluene, 
the hot liquid was filtered and precipitated with sulphuric acid. Thus 
a mixture of the ortho- and para-acid was obtained, in which the for- 
mer preponderated. They were separated by boiling water, in which 
the para-acid dissolves but sparingly. it  forms a white earthy mass, 
subliming in needles and melting at  234". The silver and sodium 
salts are anhydrous ; the former crystallises well from hot water, and 
the latter is anhydrous. The lead salt is an amorphous precipitate, and 
the ferric salt resembles ferric benzoate. C,H4C1.COC1 is obtained by 
heating the acid with phosphorus pentachloride to 140". It is a heavy 
fuming liquid boiling at  220°-222", and having the specific giaavity 
1.377. Aqueous ammonia converts it into the amide, which is sparingly 
soluble in cold water, more freely in hot water, and readily in alcohol 
and ether, crystallising from the latter in needles which melt at  170". 
The anilide crystallises from alcohol in brilliant needles melting at  
194". The ethyl-ether could not be obtained pure, but the methyl- 
ether was formed by heating the silver salt with methyl iodide. It 
forms beautiful large white needles melting at  42". 

The chloride of orthochlorobenzoic acid boils at 235"-238", and 
yields with absolute alcohol an ether boiling at  237"-241", which is 
identical with that obtained by Kekul6 from alcohol and chlorosalicylic 
chloride. 

c. s. 

Oxyuvitic Acid and its Cresol. By A. O P P E N H E I M  and S. PFAFF 
(Deut. Chem. Ges. Ber., viii, 8%-890). 

IT has been already stated that chloroform reacts with the sodium- 
derivative of acetic ether, yielding oxyuvitic acid, and it is now found 
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that carbon tetrachloride, chloral or trichloracetic acid may be em- 
ployed in the place of chloroform. It is pfobable that in these cases, 
ethers of oxyuvitic acid are first formed, but the ethers of this acid 
are very unstable, being readily decomposed by moisture. 

The methyl ether, C6H2 OH , was obtained by heating 

the silver salt with methyl iodide and dry ether to 100". It forms 
yellowish tabular crystals, which sublime between 200" and 300", and 
melt at 105"-108". 

Hydriodic acid resinifies oxyuvitic acid, and oxyuvitic chloride was 
not obtained by heating the acid to  220" with phosphorus trichloride ; 
but when the product of this reaction was treated with hot water, un- 
altered oxyuvitic acid separated. When, however, the mother-liquors 
were concentrated and cooled to about 40", long needles resembling 
theine separated. This substance proved t,o be an anhydro-oxyuvitic 
acid- 

{ ;c:. 0. CH,) 2 

C6Hz OH 
{:::OH co 
\ 
/ 
0 

co 
CsHz { :$OH 

The cresol of oxyuvitic acid was obtained by its distillation with 
baryta or lime, and the ethyl and methyl ethers of this cresol were 
next prepared. A thorough examination of these and their derivatives 
indicate that the cresol in question is identical with the metacresol of 
Engelhardt and Latschinoff, and that this is the only cresol yielded by 
the removal of carbon dioxide from oxyuvitic acid. The methyl-oxy- 
benzoic acid obtained from this cresol melted at  106"-107", every care 
being taken in making the determination, and it yielded a calcium salt 
containing 4H20. 

The authors regard thc subjoined formula as the true one of oxy- 
uvitic acid, and they intsnd to continue their investigation- 

CH,. 

COzH 
I 
I I  I 1  
I I  

C=C-CH, 
I 
C02H. 

C--C-0 H 

H-C C-H 

T. R. 
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The Melting Point of Anisic Acid. 
By O P P E N H E I M  and PFAFF (Deut. Chern. Ges. Ber., viii, 890-892). 
THE results described in the preceding paper induced the a,utliors. to 
make a careful determination of the melting point of anisic acid. 
Eleven determinations were made, the highest being 185.25' and the 
lowest 183.2". Mean = 184.2". 

T. R. 

Nitrobenzoic Acids. By A. L A D E N B u R G 
(Deut. Chem. Ges. Ber., viii, 853-855). 

WHEN benzoic acid is nitrated either by Ernst's or Gerland's method, 
the three known nitrobenzoic acids are formed, the meta-compound of 
course preponderating, but not a t,race of the supposed nitro-acids, 
which Fittics has described, could be detected. 

c. s. 

On Nitroparasulphobenzoic Acid. By IRA R F, M s E x 
(Am. J. of Sci. [3], ix, 117-120). 

THE author attempted to introduce the group S0,OH into pnrasulph- 
aminebenzoic acid in order to obtain a sulpho-acid which might lead to 
definite conclusions concerning the dioxybenzoic acids and the tricar- 
bonk acids of benzene. 

Common concentrated sulphuric acid dissolves psrasulphamineben- 
zoic acid when heated with it, but does not change it : the same is true 
with regard to  the action of sulphuric anhydride ; but when the acid 
is boiled with Nordhausen sulphuric acid, parasulphobenzoic acid is 
regenerated, or in other words the group NH, is converted into OH. 

The next att3mpt was to introduce the group NO, into parasulph- 
aminebenzoic acid by means of fuming nitric acid, but the same 
result was obtained as with Nordhausen sulphuric acid. But by em- 
ploying a mixture of these two reagents, nitroparasulphobenzoic acid 
was obtained. The formula of the barium salt of this acid is- 

Nitroparasulphobenzoic acid is probably not identical with the 
nitrosulphobenzoic acid obtained by Limpricht and Uslar from metn- 
sulphobenzoic acid. Nothing is known of the relative position of the 
nitro-group in either of these two acids, but if the sulpho-group 
could possibly be introduced into the three known isomeric nitrobenzoic 
acids, compounds wonld be obtained which would probably be identical 
with the two known forms of nitrosulphobenzoic acid, and we should 
have data which would enable us to determine the constitution of these 
t,wo acids. This t,he author will endeavour to do. 

G. T. A. 
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Formation of Paratoluic Acid from Parasulphotoluenic Acid. 
By I R A  REMSEN (Am. J. of Sci. [3], ix, 115-117). 

WHEN potassium parasulphobenzoate is fused with sodium formate, 
according to V. Meyer's method for the synthesis of aromatic acids, 
terephthalic acid, without a trace of the isomeric phthalic acids, is pro- 
duced. This result is important, since i t  shows that the reaction of 
Meyer takes place in a normal manner, and is hence adapted to the 
determination of the constitution of aromatic bodies. A further proof 
of its value is shown by the conversionof parasulphotoluenic acid into 
paratoluic acid. When pure potassium parasulphotoluenate was fused 
with an equal quantity of sodium formate with constant stirring, 
vapours of an exceedingly disagreeable odour were given off, and the 
mass became almost black. Toward the end of the operation, inflam- 
mable gases were given off. The black mass dissolved almost entirely 
in water, and from the solution, on treatment with sulphuric acid and 
ether, paratoluic acid was obtained, as the only product of the reac- 
tion. Now as parasulphotoluenic acid is known to yield a cresol 
which in turn yields paraoxybenzoic acid, and as paraoxybenzoic and 
paratoluic acids are conceded to belong to the same series, it follows 
that in this instance the sulpho-group is replaced directly by carboxyl. 

Another experiment, which has not yet led to decisive results, is the 
conversion of orthosulphotoluenic acid into orthosulphobenzoic acid by 
oxidation with potassium permanganate in alkaline solution. Potas- 
sium dichromate and sulphuric acid does not effect this change. 

G. T. A. 

Use of Coal-oils in the Preparation of Alkaloids, Bcc. By 
G. BOIRAUX and E. LEGER (Pharm. J. Trans. (3), v, 642 and 
661). 

THE oils obtained by the destructive distillation of coal, are capable of 
dissolving many of the alkalo'ids, and they have this advantage over 
alcohol, that the alkalojids are afterwards separated colourless. 

The solubility of many of the alkalo'ids depends on the nature of 
the oil, they being generally more soluble in the oils of high boiling 
point. The difference in the solubility being found to be due to the 
presence of phenol, coal-oil was mixed with about 5 per cent. of 
phenol, and this was found to dissolve substances which were insoluble 
in coal-oil alone. The oils employed were-(1) Those boiling at 50" 
-loo", known as commercial benzol ; (2) The oil boiling at  80"- 
120"; (3) The preceding, with the addition of 5 per cent. of phenol. 
The general method is to treat the substance from which the alkaloid 
is to be obtained with dilute hydrochloric or sulphuric acid, precipitate 
the alkaloid with caustic soda in the case of atropine and aconitine, 
with milk of lime in the case of quinine, cinchonine, strychnine and 
brucine, and dissolve out the alkaloid with hot coal-oil ; the alkaloi'd 
then crystallises out on cooling. 

For  the details of the processes, the original memoir must be con- 
sulted, the method given above being merely general, and each alka- 
lo'id requiring a variation in the process. 

E. W. P. 
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The Alkaloids of the Aconite Roots. By G. H. B E C K E T T  aud 
C. R. A L D E R WRIGHT (Year-book af Pharmacy and Pharm. Conf. 
Trans., 1875). 

THE authors have analysed various alkaloyds and their salts prepared 
from aconite roots by Mr. J. B. Groves (Weymouth) in the following 
way. The ground roots were treated with alcohol acidulated with 
hydrochloric acid, and the extract thus obtained was boiled down t o  a 
small bulk ; by precipitation with ammonia and agitation with ether, 
a mixture of bases was then obtained from this liquor. 

Roots of Acowitzm ferox (Nepaul aconite) thus treated yielded an 
ethereal extract from which a base crystallised by spontaneous evapo- 
ration ; this base yields salts so difhultly crystallisable, that hitherto 
they have been obtained only a5 varnishes; it has been termed by 
Mr. Groves “ pseudaconitine,” which name tthe authors provisionally 
retain, hoping hereafter to be able to elucidate its true relationship t o  
other bodies, but abstaining from renaming it till this is done. After 
several purifications by crystallisation from ether and alcohol, this base 
gave numbers agreeing best with the formula, C36H49NOll, the free 
base and the gold salt being examined; the platinum salt is some- 
what readily soluble in water and alcohol, and does not crystallise 
readily. 

By converting this substance into iodomercurate (by precipitation 
with mercuric iodide dissolved in potassium iodide) , and regeneration 
by means of snlphuretted hydrogen (to remove mercury) and plumbic 
acetate (to eliminate iodine) in alcoholic solution, more or less change 
seems to be produced. One specimen prepared thus by Mr. Groves 
crystallised in well-defined rhombohedrons, which showed a diminished 
percentage of carbon as compared with the original “ pseudacouitiize ;” 
the quantity of these crystals, however, was insuEcient for the com- 
plete determination of the formula. Other specimens prepared in this 
way from “ pseudaconitine” by the authors exhibited the same kind 
of action, the percentage of gold in the gold salt being somewhat raised, 
and hence apparently the molecular weight of the base being lowered ; 
these specimens, however, did not crystalliae in the well-defined 
rhombohedrons exhibited by the other substance. All these specimei~s 
appeared to be eminently toxic : besides “ pseudaconitine, ” amorphous 
or difficultly crystallisable alkaloids were obtained from the alcoholic 
extract; but as yet these have not been fully examined. 

Roots of Aeoniturn Napellus when treated in the same way, yielded a 
mixture of at  least two alkalo’ids, forming readily crystallisable salts, 
besides other amorphous bases. Of these two bases, one partially sepa- 
raked as a hydrochloride at  a certain stage during the working up of 
the ethereal solution ; this hydrochloride, when purified by successive 
crystallisatiom, yielded numbers agreeing best with the formula, 
C,,H,,NO,,.HCl.l~H,O, the formula of the free base being C,,H,,NO,, 
and that of the gold salt C31H~5N0,0.HCl.AuC13. The platinum salt of 
this base is also somewhat readily soluble. Although the salts (”g., the 
nitrate and hydrochloride) of this base crystallise with great facility, i t  
was not found practicable t o  obtain the free base in a crystalline form ; 
from all solvents tried, it separated only as a varnish. Comparatively 

VOL. XXVIII. 4 R  
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speaking, this base is inert ; its salts do not produce the tongue-prickling 
characteristic of aconite roots, but have a pure bitter taste ; Nr. Groves 
found that half grain doses taken by himself produced no noticeable 
effects. 

The Iiquor from which this hydrochloride separated contained, be- 
sides a large quantity of this non-crystallisable base, a second alkaloid 
separating from the ethereal solution of the mixed bases by spontaneous 
enporation in anhydrous crystals ; after several crystallisations from 
ether, numbers were obtained leading to the formula, C33H15NOll, the 
air-dry hydrochloride being C33H45N011,HC1,3H20. This substance 
agrees in physiological and physical characters with the " aconitine " 
of Duquesnel and others ; Ihquesnel, however, attributed to  crystal- 
lised " aconitine '- from A .  NapeZlz6.s the formida C,,H4,,NOIo (Com.t .  
rend., lxxiii, 207), which requires very different numbers from those 
found by the authors ; his mode of preparation, however, TI as some- 
what different from that adopted by Mr. Groves, alcoholic tartaric 
acid being employed instead of alcoholic hydrochloric acid, and the 
extract being evaporated at a temperature not exceeding 60". Putting 
the alkaloid through the mercuric iodide process seems t o  lower its 
molecular weight. 

It seems highly probable, on comparing the above results with those 
of others who have woyked on the subject, that the aconite roots con- 
tain various alkaloids, o r  else that the alkaloid present is extremely 
alterable. Duquesnel has suggested that " aconitine " is probably a 
glucoside ; this view is quite in harmony with the results obtained, 
different specimens being not improbably mixtures of the glucoside 
and the product of its deglucosation. " Pseudaconitine," when left in 
contact with water and emulsin, emits an unpleasant fermentative 
odour, and partially dissolves, the solution containing a salt giving a 
reddish coloration with ferric chloride, presumably an acetate : no 
glucose, however, could be detected in the liquid at any stage of the 
action. 

C. It. A. W. 

The Active Principles of Foxglove. By S c H M I E D E B E R G 
(Pharm. J. Trans. [3], v, 741-743). 

FROM the Digitalis yzqpurea a crystallisable principle, digitoxin, has been 
prepared, by extracting the dry exhausted leaves with alcohol of 50 per 
cent., adding basic lead acetate, and concentrating the filtrate. The 
deposit was washed with dilute solution of sodium carbonate so as 
partially to remove the yellow colouring matter. Finally, by repeated 
washing with chloroform, benzene, and ether, the digitoxin was obtained 
as colourless scales or needle-shaped crystals, the yield being 1 part 
from 10,000 of dried leaves. Colourless crystals are, however, obtained 
only when they are separated by the cooling of a hot concentrated 
solution. It is insoluble in ether, benzene, and carbon disulphide, but 
easily soluble in either hot or cold alcohol. The composition of digi- 
toxin answers t o  the formula C31H3307. In  alcoholic solution, by the 
action of dilute acid, it yields toxiresin, an uncrystallisable yellow body, 
and a powerful poison. 
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Bullock. 

From " digitalin," or the extract of the seeds of the foxglove, threc 
substances are obtained, viz. :-I. Digitoiii'l?,, an amorphous body, 
soluble in water, but not in cold alcohol nor in ether; formula, 
C31H5201,. It yields, by decomposition, sugar and four  other deriva- 
tives. 11. Digitalin, sparingly soluble in water, ether, or chloroform, 
but easily dissolved by alcohol ; formula C,H,O (?) by decompositioii 
yielding sugar and digitatiresin. 111. DigitaZeZn, soluble in chloroform. 
The remainder of the paper is devoted to  a description of the proper- 
ties of these derivatives and their preparation. 

E. W. P. 

Peugnet. 

Active Principles of the Officinal Veratrums. 
By C. L.MZTCHELL (Pharm. J. Trans. [3], v, 768, 785, 847-886). 

Veratrum vi,ride.-The amount of alkalo'ids and resin varies in different 
lots of the root, and probably also with the time of gathering. Tbe 
following was the yield per pound in three different lots, as compared 
with the results of Mr. Bullock and Dr. Peugnet. 

VeratroIdine. Grains. . . . . . . . 
Jervine. ,, .. .. . . . .  
Resin. ,, .. . . . . .. 
Oily matter. ,, .. .. .. .. 

Veridine. 9 9  . - * - * - * -  

18 '3  24 -5 

16-0 18.2 
115.0 110.0 
10'0 25.0 

- - 

Lot 
3. 

28 -6 

20 -5 
192 -0 
50 -0 

- 

I--- -___ 

- I -  
Veratro'idine is a white powder, uncrystallisable, of a bitter taste, 

leaving a tingling sensation in the fauces, violently sternutatory, and 
extremely irritating. It melts at 265" F. It is soluble in alcohol, 
amylic alcohol, ether, and chloroform. With acids it forms soluble 
salts, most of which are uncrystallisable. The alkalis and their car- 
bonates precipitate it from acid solutions in white, se.mi-crystalline 
flakes, which are slightly soluble in excess of the precipitant. 

Jervine is a white powder capable of crystallising from an alcoholic 
solution, tasteless, not sternutatory, and of a slight alkaline reaction. 
I t  is insoluble in water, freely soluble in alcohol and chloroform. 
With acetic and phosphoric acids it forms very soluble salts ; with sul- 
phnric, hydrochloric, and nitric acids it yields salts sparingly soluble 
in alcohol and water, and precipitat,ed from the more soluble acetate 
and phosphate. When heated it melts to a clear oil, turns brown at a 
little above 400" P., and at  a higher temperature burns with a smoky 
flame. 

The resin is dark-brown, tasteless, inert, solnble in alcohol and alka- 
line solutions, and very slightly soluble in diluted acids. 

The following is the result of a quantitative analysis of the ash of 
the root : percentage of water in root, 8-45 ; ash in dried root, 4-63. 

4 n 2  
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NaC1.. .............. 
Na20 ................ 
K2O . . . . . . . . . . . . . . . .  
CaO ................ 
MgO ................ 
SiO ................ 
FeO ................ 
P 2 0 5  ................ 
so, . . . . . . . . . . . . . . . .  
coz . . . . . . . . . . . . . . .  
Sand ................ 
Carbon .............. 

0.490 
1.370 

23-020 
17.730 
6.065 
5.670 
6.430 
9.380 
8.190 

11.200 
11.920 
0.149 

101.604 
rerntrzcm albzcm.-The amount of alkaloids found in two different 

lots was as follows:- 

In  one pound (avoirdupois). 1 No. 1. No. 2. 

Alkalond soluble in ether. Grains ...................... 40 *50 30 *3 
Jervine. 
Resin. . . . . . . . . . . . . . . . . . . . . . . . .  24.0.0 200.0 
Oily matter. ,, ...................... 144.0 105.0 

,, . . . . . . . . . . . . . . . . . . . . . .  1 11.0 1 8'0 

The alkaloid soluble in ether resembles very much in its characters 
and reactions the alkaloid veratroldine. As, however, it differs in 
some respects from both veratrine and veratroidine, the author thinks 
that it is a distinct principle, and proposes t o  name it provisionally vera- 
tralbine. The jervine corresponds chemically with that from Veratrurn 
&ride. 

Veratrum Xnbadil1a.-In this case the seeds, and not the root, of the 
plant are used. 1 lb. weight yields about 225 grains of veratrine. 
Jervine is not  present. 

The alkalo'ids were submitted t o  Dr. H. C. Wood, jun., who per- 
formed experiments with them on himself, as well as on dogs, cats, 
pigeons, and frogs ; and from the physiological results obtained 
that gentleman states that the veratroldine is similar to the vera- 
trojidine of Bullock ; that the jervine is the viridine of Bullock ; and 
that the ueratralbine is more powerful than veratroydine, and more 
closely resembles veratrine. 

Veratralbine acts as a local irritant, an irritant emetic and cathartic, 
a direct depressant to the circulation, and as a powerful nerve and 
muscle poison, producing death either by paralysis of the respiratory 
nerves, or by a sudden paralysis and suspension of the action of the 
heart -muscle. 

H. J. H. 
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Neutral Eserine Hydrobromide. By M. D u Q u E s N E 1; 
(Pharm. J. Trans. [3], v, 847). 

THE alkaloid eserine, the active principle of the Calabar bean, com- 
bines readily with acids, and the salts formed are generally uncrystal- 
Iisable and hygroscopic, but an exception has been met with in the 
hydrobromide, which crystallises in stellate groups, and is as useful to 
oculists as the neutral sulphate now used. 

H. J. H. 

Chrysarobine. By J. ATTFTELD (Pharm. J. Trans. [3], v, 721). 
Soluble in water : Glucoside and 

‘‘ bitter principle ” .......... 
Soluble in hot benzene: Chryso- 

phanic acid.. .............. 84.0 ,, 
Resinous bodies .............. 270 ,, 

Ash ......................... 0.5 ,, 
Moisture.. .................. 1.0 ~, 

7.0 per cent. 

Woodyfibre.. 5.5 7 ,  ................ 

100.0 
M. M. P. M. 

Alkaloids of Jaborandi. E..M. HOLN E s (Pharm. J. Trans. [ 3 ] ,  
v, 781), finds that Paraguay jaborandi, after remora1 of essential oil, 
yields, by treatment with alcohol and benzene, small prismatic rhombic 
crystals, the composition of which seems to be C,H12N,0, ; to this sub- 
stance he gives the name ofjaborandine. 

M. BYASSON (&id., 826), has separated an alkaloid from jaborandi ; 
it is liquid, viscous, has an acrid bitter taste, is carried over with 
vapour of water in presence of ammonia, is soluble in chloroform, 
ether, absolute alcohol, ammoniacal water, and dilute acids ; it is dis- 
placed by ammonia and is removed from aqueous solutions by means 
of ether. The m m e  “p iZocasy i?ze  ” is given to this alkaloid. 

A. W. G E R R A R D  (i73id., 865 and 965), by treating jaboraiidi with 
alcohol, &c., obtains a semi-solid substance, which yields crystalline 
salts with nitric and hydrochloric acids. 

M. M. P. M. 

On a Distinction between Natural and Artificial Organic 

THIS paper is a reply to  Schutzenberger, who liad disputed a previous 
statement of Pasteur’s, that all artificial products have a superposible 
image, while all natural organic products are unsymmetrical, and there- 
fore cannot be superposed. 

Products. By L. PASTEUR (Compt. rend., lxxxi, 128-132). 

H. J. H. 
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Further Researches on the Crystalline Constituents of Barba- 
By W I L L ~ A M  A. T I L D E N  (Pharm. 

T H E  names employed i n  this paper to designate the crystalline prin- 
ciples obtained from the sevepal varieties of aloes, are to be understood 
as follows :- 

BavbaZozn. -From Barbadoes aloes. Discovered by Smith and Co., 
of Edinburgh, and analysed by Stenhouse, 18.51. 

SocccZoin.-Isolated from Socotrine aloes in 1856, by T. B. Groves. 
Nataloh.-Discovered bg Fluckiger, 1871. 
ZannZoin.-Prepared by Histed from a variety of Socotrrine aloes 

imported by way of Zanzibar. In all 
probability iden tical with socaloin. 

1. ZanaZoi?a.-In order to extract this substance from the aloes, the 
coarsely powdered drug is made into a paste with proof spirit, mace- 
rated for a few hours, and the liquid then gradua,lly expressed from 
the mass. The yellow cake which remains is purified by crystallisa- 
tion from water and afterwards from rectified spirit. 

The alo'in obtained in this way has already been described by 
Fliickiger (Year Book of Pharmacy, 1871), aud in the main the 
author's observations agree with his. After drying by exposure to  
air a t  the ordinary summer temperature, the quantity of water of 
crystallisation retained varies according t o  the state of the atmo- 
sphere. By exposure in a vacuum over sulphuric acid it lost in two 
experiments 14.06 and 13.9 respectively. The loss of weight upon 
exposure to a temperature of 115" to 120" was somewhat greater than 
this--14.46 and 15.95 per cent. in two recorded instances-but this 
greater loss is in ail probability due to partial decompositioii, the alo'in 
fusing and becoming darker in colour. 

After drying in a vacuum, the mean of three concordant analyses 
gaye 59.49 of carbon and 5.80 of hydrogen per cent, 

Broino-zanaZozn.--Flucliiger states that he was unable to obtain a 
brominated derivative of zanslo'in. The author finds, however, that it 
can be readily obtained by pouring an aqueous solution of the alo'in 
into excess of bromine water. A yellow precipitate is then thrown 
down which crystallises from spirit of wine. In  this case, as also in 
the preparation of the corresponding compound from barbaloin, it is 
essential tlo the production of a pure compound to proceed in the 
manner indicated. 

It was found by comparative experiments that when the operation 
is reversed, the bromine being introduced into the alo'in solution, a 
mixture of brominated compounds is thrown down, containing a 
smaller proportion of bromine, and these bodies cannot be separated 
by recry stallisation. 

ChZoro-zaiaalozr?, was obtained by the action of hydrochloric acid and 
potassic chlorate. The scaly crystals are bright yellow, arid lustrous, 
and closely resemble those of chlorobarbaloin. They contain about 14 
per cent, of water of crystallisation. 

AcetyZ-zannlozn was prepared by boiling the aloin with acetic anhy- 

does and Socotrine Aloes. 
J. Trans. [3], vi, 208-210). 

Analysed by Fluckiger, 1871. 
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dride, the liquid then diluted with alcohol, arid poured into water. A 
pale-yellow amorphous compound is thrown down. 

Acetyl-barhaloin, prepared in the same way, is a yellowish-white 
curdy substance. 

On comparing together the analytical results which have been ob- 
fained by tlifferent experimenters in operating upon the aloins of Bar- 
lsadoes and Zanzibar aloes, it appears that these two substances have 
the same composition. 

Percentages. 

Barbalo'in. 
Dried in  vacuo. 

Stenhouse (average). 
C . . . . . . . .  59-31 
H . . . . . . . .  5.88 

Stenhouse (average). 
C ........ 35.48 
H ........ 2.78 
Br. .  ...... 41.97 

Cldoro-barbalozn. 
Tilden (1872). 

C . . . . . . . .  45-17 
H . . . . . . . . .  3.70 
C1 . . . . . . . .  25.13 

Acety  kbarbaloin. 
Average. 

C ........ 58-63 
H . . . . . . . .  5-41 

Bana lo'dn. 
Dried in vacuo. 

Tilden (average). Fliickiger. 
59.49 59.2 

5.80 5.9 

Tilden. 
34.05 

2.65 
43.06 

Chloro-zn.r~aloi'tz. 
Tilden (1875). 

- 
25.04 

Acety I-zanaloin. 
Average. 

5-38 
58.84 

The only difficulty encountered in this table of results occnrs in 
Stenhouse's analysis of the brominated barbaldin ; but as he prepared 
this compound by adding the bromine water to the aloin, not vice 
versd, the substance analysed was not pure. 

Barbaloin and zan- or socaloh are isomeric, not identical, thougb 
closely resembling each other in taste, solubility, and in furnishing 
chrysamniic acid under the proloriged action of nitric acid. Zanaloh 
is, however, slightly paler in colour and richer in water of crystallisa- 
tion. The only qualitative test by which they can be distinguished 
is nitric acid, which with barbaloin gives an instant crimson colomtion, 
fading quickly t o  orange red. Zanalojin, on the contrary, gives with 
the same liquid no immediate coloration, but an orange-red on the 
application of heat. 

In the anhydrous state both barbalojin and zanaloin must be repre- 
sciited by the formula C16H180,, which agrees with all the analytical 
numbers, and is conformable with the statement of Graebe and 
Liebermann that aloin yields anthracene or s~ii ie closely allied hydro- 
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carbon, perhaps methylant,hracene, when heated with zinc. The 
formulae of the substitution-deriratives are, then, as follows :- 

Bromo-derivative . , . . . . C,,H15Br307. 
Chloro-derivative . . . . . . C,,H,,C1,07. 
Acetyl-derivative . . . . . . C16B15(C2RB0)307. 

W. A. T. 

Note on Aloes, with special reference to the Action of 
Changed Aloin,’’ and the (‘Resin of Aloes.” By W. C K A I G  

(Pharm. J. Trans. [3], v, 8273. 

Ergot and its Liquid Extract. By A. M. G E FL ii fi IL D (Pharm. J. 
Trans. [3], v, 805). 
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